the PESI provides clinicians with an easily applied, explicit risk stratification instrument, without any need for imaging studies (e.g., echocardiography, compression ultrasonography) or laboratory tests (5, 6) . The prognostic accuracy of the PESI has been validated in multiple retrospective and prospective studies from different settings and countries (1-4).
Current methodological guidelines request that the reproducibility of a prediction rule and its individual predictive variables should be assessed before the rule can be adopted into clinical practice (7) . The goal of our study was to prospectively assess the PESl's interrater reliability in patients diagnosed with PE.
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METHODS
Patient Identification and Eligibility
We prospectively identified consecutive patients diagnosed with PE in the emergency department (ED) of a Swiss teaching hospital using an electronic patient tracking system . Patients aged ~ 18 years who had an objective diagnosis of acute PE (positive spiral computed tomography, high-probability ventilation-perfusion lung scan, or positive pulmonary angiography) were eligible for the study. There were no exclusion criteria . The study was approved by the institutional review board.
Prospective Data Collection
For ail eligible patients, the ED residents and attending physicians in charge of the patient independently filled out a standardized data collection form. Collected data included the rater's age, gender, and years of clinical experience. Based on the patient's medical chart, the raters also recorded the diagnostic procedure (positive spiral computed tomography, high-probability ventilation-perfusion scan, or positive pulmonary angiography) that led to the diagnosis of PE and ail 11 patient parameters comprising the PESI (age in years, gender, presence of cancer, heart failure, or chronic lung disease, pulse~ 11 O/minute, systolic blood pressure< 1 OO mm Hg, respiratory rate~ 30/minute, temperature < 36°C, altered mental status, and arterial oxygen saturation < 90%). Parameters that were not documented in the medical chart were assumed to be normal by the raters, a strategy successfully used in the derivation and validation of the PESI (1, 2, 4) . The raters then calculated the PESI total score by summing the patient's age in y.ears and the points for each predictor and classified patients into one of five PESI risk classes (1-V) and as low (risk classes 6 1 and Il) versus higher-risk (risk classes Ill-V). The raters were blinded to each other's assessment.
Statistical Analyses
We compared baseline characteristics of resident and attending physician raters using Fisher's exact tests for categorical variables and Wilcoxon rank-sum tests for continuous variables. We estimated the interrater reliability between resident and attending physician raters for each of the 10 individual categorical PESI variables and patient classification as low (risk classes 1-11) versus higher-risk (risk classes Ill-V) using the unweighted kappa (K) coefficient (8) . We estimated the interrater reliability for the five PESI risk classes using the weighted K coefficient (with
, where i and j index the rows and columns of the ratings by the two raters and k is the maximum number of possible ratings) (9) . We also estimated interrater agreement for categorical variables using total percent agreement. To assess the interrater reliability for continuous variables such as patient age and the PESI total point score, we calculated the intraclass correlation coefficient (ICC) (10).
We classified interrater reliability based on the magnitude of the reliability coefficients Assuming that 50-70% of patients are classified as higher-risk and a minimally acceptable K of 0.4, we calculated that a sample size of 48 subjects with PE with two raters per subject would achieve 80% power to detect a K of 0.8 using a two-tailed alpha level of 0.05 (12) . Ali analyses were performed using Stata 10.2. years; P <0.001 ), and were somewhat more likely to be male than resident physician raters (50 vs 32%; P =0.25). Ali resident and attending physicians completed the data collection forms . physician, gender, and years of clinical experience) was significantly associated with the PESI total point score.
The interrater reliability for the classification as low versus higher-risk was also near perfect (unweighted K: 0.92, 95% Cl: 0.72 to 0.98) . The residents and attending physicians disagreed only on two patients (total percent agreement: 96%) ( Table 4) .
ln one case, the resident failed to include the patient's age in the PESI total point score, which led to the erroneous classification of the patient as low-risk. ln the second case, the resident and attending physician disagreed as to whether the patient had a respiratory rate ;::: 30/minute. Our results are consistent with a retrospective study that found a near periect interrater reliability between two unique physician raters for PESI point score calculation (ICC: 0.82) (13) . The interrater reliability for PESI risk class assignment and the classification of patients as low versus higher-risk was lower in this study, with a K value of 0.57 and 0.69, respectively (13) . While the K values for the individual variables that comprise the PESI were not reported in this study, some disagreement in the ascertainment of vital signs occurred in 64% of cases (13) . Our findings indicate that the PESl's interrater reliability may be better when the PESI is prospectively applied by physicians while being actively involved in the care of patients with PE.
Methodological guidelines for the development of clinical prediction rules recommend the assessment of the interrater reliability of the rule itself as well as of the individual predictor variables (7) . According to these guidelines, predictor variables with reliability coefficients < 0.6 are considered unreliable and should not be included in a prediction rule (7) . Although a good interrater reliability is a crucial component of a clinical prediction rule's internai validity, only 3% of studies on the development of clinical prediction rules reported any reliability measures (7).
Although one of 11 variables included in the PESI had an interrater reliability below 0.6 (respiratory rate ~ 30/minute) , the clinically more relevant interrater reliability for assignment to one of five PESI risk classes and classification of patients Our study has several strengths. First, we prospectively enrolled unselected, consecutive patients with PE, making a selection bias unlikely. Second, ratings were periormed prospectively by resident and attending physicians who were actively involved in the care of the patients with PE, which closely simulates real-life application of the PESI in the ED. Third, raters were strictly blinded to each others' assessment, which reduced the risk of any cross-contamination between raters and 11 preserved independence between ratings. Finally, the fact that we used two large groups of non-unique resident and attending physician raters rather than two unique raters to assess interrater reliability is likely to increase the generalizability of our results.
Sorne limitations of our study should be acknowledged. First, our interrater reliability assessment was performed in a relatively small sample of 48 patients with PE and was restricted to residents and attending physicians working in the ED of a research-intensive teaching hospital. Thus, our results are not necessarily applicable to other facilities (e.g., non-teaching hospitals without major research activity) and settings (e.g., general internai medicine services) that are involved in the care of patients presenting with acute PE. lndependent confirmation of our results in larger studies and various settings is therefore desirable. Second, participating physicians may have improved their performance of the risk assessment in response to being observed (Hawthorne effect). Thus, we cannot entirely exclude the possibility that the PESl's interrater reliability may be lower outside the setting of a research study.
ln conclusion, there was a near perfect interrater reliability between resident and attending physician raters for assignment to PESI risk class and classification of patients as low versus higher-risk. The interrater reliability for the determination of most individual PESI variables was substantial or near perfect. These methodological findings coupled with prior studies demonstrating the accuracy of the PESI to identify low-risk patients with PE support the use of the PESI to guide the initial admission decision. Abbreviations: IQR = interquartile range; Cl = confidence interval ; NA = not applicable.
*We used the unweighted kappa coefficient for categorical variables and the intraclass correlation coefficient for continuous variables . 
